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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for detecting expression of a prion protein gene by 
which the prion protein can precisely be detected, a kit for detection, an apparatus for detection, an 
inhibitor of the expression of the prion protein gene useful for treating a prion disease, a prophylactic 
and/or a therapeutic agent for the prion disease, a method for treatment and a method for inhibition. 
SOLUTION: The method for detecting the expression of the prion protein gene comprises a step of 
detecting an acidic isoform and a basic isoform of a glyceraldehyde-3-phosphate dehydrogenase 
(GAPDH) in a tissue derived from a human or an animal. The inhibitor of the expression of the prion 
protein increases the basic isoform of the GAPDH and/or reduces the acidic isoform thereof. The 
prophylactic and/or therapeutic agent comprises the inhibitor. 
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mtm 1 1 

t h $ tzim%8&*UH&*<?>y ] )-k)l'7)l<?K K- 3 - "J 7®r*t Kuy-j---t: (GAP 
D H) 0«tt7-f V 7 * - A is X traafctt7>f V 7 * - A <Gfcffiie*£tr i t ft t 
74 t* 'J * > * 7 a* I afK^HftofctHarfto 
[**« 2 ] 

i»*a 3 ] 

flt$£ 1 XI±2UK««*tt*ftKfflV»t)*l4*7 KT*oT, 4?*< fc & fit G A PDH 
Bi#**tfCt *1*«t1-4*tfJ/fl*7 ho 

G A P D H 0&147 4 7 7 * - A i3 i. O'Jg^ttT -< 7 7 * - A £,j$tBt 4 £#<7)S£g-C& 
oT, fitGAPDHfct#££tf>Ii£#ft£74 7''J;i-7? W^Mf^H&StofttH^ 

5 ] 

W*JS 1 XI4 2 KSB«^aJ*ftKffl^?»*l4»1lT*oT, G APDH^)®tt7-fV7 
' * - A i CflSUfcta- 7 4 7 7 * - A £$ffi74 fc >&<7)-&7tm%tikW)£W.& <fc OV i 14 

6 ] 

(4i£St4 7 >f v 7 * - A fcJfjQ £ * 4 d b ft 1 74 7 * 7 * > J? itfc^S&Sio 

G A PDH<97 7f-*7xm&J£:lr*Mfrt74£ t ^#ftt74»^Jg6 fcffifltoJflHW 

8 ] 

9 ] 

1 0] 

7 'J * 4 £ £ *#ftfc T*»*S 9 KffiUcOT*'; * 7^<W7jfc «t <7 

l l ] 

1 2 ] 

GAPDH<7)®147^ 77*-Ai3j;y ! "/i^(i»r47^ 7 7*-A©itlft4: 
t £#ft£74 7V*7? 7A*S|§§icDWJ#feo 

[ 0 0 0 1 ] 

tt, ^y*>^v/^^Jt*fi^|&ao«i«3«, 7U*7^W£ Jtf/SfclirSS^ 
[ 0 0 0 2 ] 

ltM7'^>r/;^S (PrP s *) **Ht*i»1-* C i K J: •> 4 D 
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[ 0 0 0 3 ] 

i*£iZ' ) * >if> ''*** (Prpe 5 m®?v*y 

4 0 L^Lfctffc, Lv^jfto^ * -XAtou»T»i, 4 

[0004] 0 

o TV S 4 o 
[ 0 0 0 5 ] 

?S BJ thn f 2 f * ****** Liun^n^»/^>n^ii 

[0 0 0 6] 
[0 0 0 7] 

[ 0 0 0 8 ] 

*JW*4 ITOS?©3lSa*^^4£i*j|ffl L/% i/* 

? e> gap d h ©flutter -r v 7 * - a t m&rj v 7 * - a i" 0 t k 

£©j: 9*a*u*^>T, ^ncioAtot**, 

[0009] " " ' " 

#aifO^HWfkK-3-'J>»fl:Kort-H: (GAPDH) co^fir^ 
V 7 * - A (acidic isoform) JsJ: 0»**te 74" 7 7*— A (basic 

J s o f o rm) *<fttfH-4Ijg*^fr£ £ LTV>4 0 
[0 0 10] 

[0 0 1 1 ] 



40 



50 
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[0012] 

GAPDH'«ltt7>f 7 7 *-Afci 7^ V 7*-A*«tB1-4fcftO«*T* 

ot, BLGAPDHffi#**tfit*#«i: LT^S, 
[0013] 

sMfeWOlfttofflgtMU ±ffiOtttfl^ffiUfflv^it*j61E-C*oT, G A P D H <£> fflt'\& 7 

^v7*-a*j: yiiS'&T'i' 7 7 * - a fr^tb-r* /c^^r^7cm^-*ii)St* «t 
[o o i 4 ] 

K ft * 7 'J * 7 * > WWjJPJ 11 , GAPDHW S14 7 ^ 7 7 * - A £M 

4? ? tf, is <£ 17/ £ »i8U££7 4 7 7 * - A £ Jfjljll ? -fr 4 £ £ ft t t T H & o 
[0015] 

$3&9!<7>WIM3JKJ:*u;jr, GAPDH©«tt7-f V7*-A**4?3-e, fcjtf/ijttf 
*36tt7 -f 7 7 * - A £ig flfl 3 i fc -C, jE*S 7 'J * 7 * 7 ft Wftm*#PW1- 4 

/6 ? iE1s-^ 7* 'J * 7 * 7 A 7 ft K«»-r 4 £ t k: J: 4 HUrS 7 is 7 ? 7 a? ft olffM t> #P 

[0 0 l 6 ] 

±IEWJ3J lis £ x. if G A P D HC07 7 * -t: 7 Ts^SJ J fc &?7V=.fr*%®i&ftk 7 
[0 0 l 7 ] 

i:«4^'J*v««) ? Kr J3 1 V s / i tz litiimm H , ±ie»J#J ^^tri^Mt 
LTv^o *ISWO7'U*7i?!O^I»iiJ:0 ! /ifcJ±te*ll6Ji, * vffi&MSigg-t? 
ioTt J; v> 0 

[00 1 8 ] 

*$M§K**i&*#ifcMu 7"»;^ 7*»<o?r&£ j: v/ttzatemmzm^i - * 

[0019] 

7 'J 4- 7 * 7 a?* ft&RO#))M££(i, G A P D H ^^Stt7-< 7 7 * - A 
*jJ:y/SfcH»147>f v 7*-Ao*S:iP||S-rfti t «-#ftt LT^4 0 AftWKtiU 
M<^JWJ^Sli, GA PDH©St47^ V7*-A^J*, tstV/itiM%& 

4 v 7 * - a s-ifjp? *a it-e, jE*fiy; * 7 ? 7 a* ftoH&frWiWT* £ t 

[0 0 2 0] 

*^<7>7* , ;*7^>A^ftlf5^31^ai*'i£|i, t h 4 ^(iiS^S^^i+O^'J 
t^T^ft K-3 - >; 7SS7*t: Knyt-H? (GAPDH) OT'f V7*-A*lfefflt 

[0 0 2 1 ] 

uits yy^v^v^^ftftfg^liaottafcli, 7';*7?7^f?)3&fU3J:£>V 
* 14 7 'J* 7 ? 7 I flm R N A O&fiOlfctiJ £ v»? . 
[0 0 2 2 ] 

±WGAPDH<*>7-f 77*-Afcli, ®H£7-<77*-A (acidic isofo 
r m) fc8Ufc1*7-f 7 7*-A (basic isoform) £ tjWnfctiTu 

4 (Ann Hum. Genet., 40, 67-77 1 9 7 6#J80 0 
[ 0 0 2 3 ] 

*ISW^>*ffl*ife»i, GAP D H<Dm&74 7 7 * - A 33 <fc tf/i fclitt£tt7>r 7 7 * 
- A t«HJi-4 i t K J: U fffc G A P D H*>ftiai7>f 7 7 *- A is J: i7*H'&7 

4 7 7*-A<7)M^^^th1-4C:i:Mt4 U> 0 
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[ 0 0 2 4 ] 

* ^^n/n-^gi:^ Ktt7>f v 7 * - A* J: tftt*ttr^ v 7 * - Afc&ait 
4££KJ: Off tell*. 
[0 0 2 5 ] 

GAPDHfi, -fcU, i^IC^<l( ) ji5 (Molecular p h a r m 
a c o 1 o g y, 5 7:2 - 1 2 ( 2 0 0 0) 0 L*L**«f>, *^£<b<9flf 

£K<fc>K l«&f G A P D H ty-J * > ^ f Ife^Mt ^)ffl C It ffiMffl 
J|fb*l1\ #W<*)G A PDHt -fV*ytr > 'if %fcfc=f-&%Lk<»m'#K.U 

«rt©GAPDH«7^V7*"-A^mniH«glLK, 
[ 0 0 2 6 ] 

&**'j*x*>&m* ~A7tn,%m. Kgujifctbii, a*^^ 

19 , t x. If J . Biol. C h e m. , 2 5 0, 4 0 0 7 - 4 0 2 1 
1 9 7 5 fc4rfcfi1R©*ifcfc L/c^oT, Ztl^fcftn £ £ z. 
[ 0 0 2 7 ] 

*3MUO#ffifcJ:*Uir, £ix.tf, GAPDH»ltt7^y7*-Attt»tt7>fV7* 
[ 0 0 2 8 ] 

U *»W«)*ttUJ:*i»df, GAP D H©I1ti J: ^aSttr-f v 7 * - A oSSat 
[0 0 2 9 ] 

j: v) mm g a p d nvm±7 ^ 7 7 * - a * mmrj v 7 * - a *«tn-*-* £ 

7>fV7*>-AOj|ai*J, »1*7^7 7*-AO»«*J:l9<b#V»»^CJi, jE^S7 
[0 0 3 0] 

STK, B 1 * J: CTB 2 i tj, $ ft Klt#»fc3iWr4o 
[0 0 3 1 ] 40 

I MR - 3 2*fflfl& (neuroblastoma) "(Ni, H 1 KfrhH&J; $ fc, ®t47 
>T7 7*-A J: 5a0ttt7-f 7 7*-Aoaa*#^<, P r PmRNA(7)iSflif^ 
(El2#Ba) 0 A 1 7 2tt (g 1 i o b 1 a s t oma) Tfi, »147>f V7* 

> PrPmRNA^at^v. (H 2#JM) 0 *|&KTIi> ^J:^;, GAPDH€ 

mm%*m% lt, *i47^ 7 7 * - a * £35147 v 7 t-A^imt^ * K * 

[ 0 0 3 2 ] 50 
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[ 0 0 3 3 ] 

7 HcJ:*«tffi«>RMfflv^ii*«*1Mt* f *4#LTv»*ii:*«fiF i Lv> 0 
[ 0 0 3 4 ] 

*»Hfcffl^<b*i*fctHtt* i LTIi, G A P D H*>»147-< V 7 * - Afc J: O-'^StiT 
[ 0 0 3 5 ] 

74V7*-&isX tfflS3ttt7 v 7 * - A frfctB-f* fcfc^-*7c*ft*tt*11is J: 
/*fcli7ayr<f ^^tt*^>4. 
[ 0 0 3 6 ] 

$^<7)7'J*>* >;<*R!SS05WIWaiJfi, GAPDH^MttT^f 77 *-A*Jtfj|jD 

£1*7 W V 7 * - A * JfJO S ^olttT-f V7*-AW?*i ffffl<«*iMt 
& tLif fJl-C&o T J: v>„ 
[ 0 0 3 7 ] 

£OJ:$4ttffi*#1-*»WWtt, GAPDH<^7>^-b>7>|gS^Jif ? 7l- 
[0 0 3 8] 

iC-?, -jRfc, 7 >^-fe 7Vf--b>*r&*Kteffl3;ft*H*J"Cfco"t\ flfl 

*»fltfflv>^*i*7>f-fc>^Wi: LTIi, GAPDH ant i 

sense oligonucleotide (GAPDH AS) ^ffli/^Ct^t 
GAPDH ASUU GAPDH*3-K1-*atfK? (DNA) (WT^GAPD 
HAfe^i^o GAPDHfcfK^ETOfi* fcfc*.!*, Ca nc e r Res., 47 
(21), 5616-5619 (1987) fcffi*3*lTV>4 0 ) Kffifcttfc D N A £ 
v>?„ fcrtfU ^f'L ! bGAPDHjif^<7)^g^ffli't^fflffl«j@^iJ^^74*^(i^ 
t4to*, ^i-Cffl^tUGAPDH ASti, GAPDHlfif UffliftftS 

[ 0 0 3 9 ] 

£OJ: -5 TIBOE9!l**1-4 tOiWi Lv> 0 
[ 0 0 4 0 ] 

GAPDH AS 5' -CCCATGGTGTCTGAG-3' 

fcfc, GAPDH AS(i> ^ift$i), fcfcittf, y^yxy-^yt/^ (# 

) «t i9A#prfg-e*4o 

[0 0 4 l ] 

4fc, fTV-Mi, Ttt/tlf, J. Biol. C h em. , 27 3 (10), 
5 821-8 1998, J.Neurochem., 72 (3), 925-93 
2 1 9 9 9, Mo 1. Pharmacol., 5 7 ( 1 ), 2 - 1 2 2 0 0 

0 Cffil^JSCiU^Wi, 

[ 0 0 4 2] 

# j& w <n 7 u * > m <d * m a x v/ i * nmmm a , ±.umm * * tr *> ? * 4 0 

[0 0 4 3 ] 
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4 it, ±m7<)*ym<D¥®&ztf/itz\tte®mtt, ■7<)*>mm&mm?$*<oxi> 

X^o iltt, 7'W>ftr&i^-0(7)7yn-fttT 1 PrP e 0)9k&M&'7 *) 

*>#t^igfi:ffl£#l£t&&i:'<7}3lE&^fb, itte^f&SK J: 4iEftS > * jj 

[ 0 0 4 4 ] 

ii, tittifiiwi, tt**n, 'ftn<7)^^^ff^ti 

[ 0 0 4 5 ] 

[ 0 0 4 6 ] 
[ 0 0 4 7 ] 

^frniv^i/^A, jK V xf V> if <J 3 - ;i/ 6 0 0 0 9) , *fe&U ftQfitfih ft 
[0 0 4 8 ] 

OM»IIIIJIIllC"b^<|l5lUT^*ii*«B*^iiT^*o t&fc^, 7»J * > 9 % 
it > 4#Sfi5id^«mS,i# JB K is * i * ^ ^- ft W K mm L Sfi -e * & pT f^ttTi^ v> £ # 

[0 0 4 9 ] 

ME-tlg, Ifrfc h7X Futf h (HAC) , k MH«»S*T9 8 G 
ffljfe, A 1 7 H e p G 2«BJ& % Jfc^v>} xcojffM, «»^9*OlMlM&«Dttllt 

T'^SiHf ILK 4fc, ioJ:^4»»fn, JSBrttKiE4 LTt» iv» 0 
[0 0 5 0 ] 

iXs *%w<D^m&±Tf/$tz\±femmi±, ^y*v*o^Rf**v»»ite*«i**a 

[0 0 5 1 ] 
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[ 0 0 5 2 ] 

*%mK %i -rvtytyx* RS&saWWtfifeii, G a p d H ottlttr 4 7 7 * - a 
A P D H o BM4 7 4 7 7 * - A £ $ ■$ , £ J: OV $ fi J£1'J4 7 4 7 7 * - a * Jf flp 
[0 0 5 3 ] 



GAPDH ant i sense (GAPDH AS) : y^yxy->XvtA> (ft 
) 

I MR- 3 2 : fttH&At jl-v 7-9-4 x 7 *fijf affile 7* t <9 Af, ttH^JMiyiA 
-17 2: IfEBftAfca— 77*4 x7xBfft*iRA7^ J: tjA^, tt&BM 
T9 8G : HtfflftAfc: ^--77*4 x7X?jJf££iE^7 7 <fc *>A#, flUB^M 
He P G 2fflJ]&:m^A^nf^lS^W^3rEfflffllfl&^iK-fe7^- «t i9A^, 

r&xWft&l&Sil : 7 h - (ft) Sft« 7 f 7*7 -5-77 ymftfltftfll 

7n 7T-f 7 7*^1 : Ow 1 Separation Systems I n c. I IS 
1£ Pant he r t5 K 9 4 x U ? h n 7" n y ^ — 
1 ] 

7^° ^ gco^-jg^a 

3771/7 hwttio IMR- 3 2ffll]&£, *tfL?fcPB S, ^^T*A buffer ( 
ftl) T$itLfc&, B buffer (ft 2) *iD;U -fc ^7 7 W ^- T«fl&**» £ 
Ifttl, 2 0 0 0 r pm, 2 0fJ>WJt'frLfc« ifcjftfc sucrose buffer 
(ft 3) SriD*., 2 0 0 0 rptn, 2 0U>W^Ufco #fcft>fcit*KD buffe 
r (ft 4) £Jnx.> 3 OfrM'K^'f ? 3#*--C?RtSU 1 4 0 0 rpm, 15# 

(ft 1 ) A buffer 

10 mM N-2-t Ko^yxf^t'^7y>-N_-2-i^>^^*>f (HE 
PES: ft&KKXft (ft) ) (pH7. 6) , 15 mM KC I, 2 mM MgC 
1 8 > 0 . 1 mM x-fW7-77S >ESft» (EDT A) > 1 mM (±) -vfth 
M h — (DTT : fflj&KXXJt (ft) ) > 0. 5 mM 7 * x;i/7 f- ^7 JW*x ;i/ 
7;M"v4 K (PMSF :*D5fc#6HI* (ft) ) > 1 0 /<g/mL n4^7f-7(|Q 
^MUliSt (ft) ) *£tr, 4*, DTT, PMSF, n4^7'f-7HffifflS«rt«SiO 

(ft 2 ) B buffer 

A b u f f e r fcH»flto<0. 2%[7^^CNo n i d e t P - 4 0 
^XUI (ft) ) *«MP?Lfc 0 
(ft 3) sucrose buffer 

0. 25 M 770-7, 10 mM HEPES (pH7. 6); 15 mM KC 
1,2 mM MgCI, , O.'l mM EDT A, 1 mM DTT, 0 . 5 mM 
PMSF, 10 ^g/mL tt4^7?-7££tr 0 DTT, PMSF, 04 

^7'f-7ii€ffliiir^^iDL^o 

(ft 4 ) D buffer 

50 mM HEPES (pH 7. 9), 400 mM KC 1 , 0. 1 mM EDT 
A, 1 0 %7*'J -fc'J 7, 1 mM DTT, 0. 5 mM PMSF, 10 ^g/mL 
a^^T'fV^tfo fcfc, DTT, PMSF, D4^^"f"7ttfllffliS«r»c*iDLfc 
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ait ^[^y^fftttbTSoHft 

«*>A*S«lHi«*2 rag/mL^^^CiUL, KCI^IivD buf 
f e r Httl,-lifc2*f*fTofco 

yjML&® (ftl) 4ft»L, WftLfc^^^^^Stfilltflft (10 ^ g) ^co 
±*6K*HS«* (ft 2) t[StM!i« (ft 3) fcJKfclJlu m^i*ifr (ttftHtt: 

50V 30-~60t>M, 100V 3 0 - 6 0 , 150V 1 2 0- 1 8 

iWfttfT :250V 30-60 frM , running buffer: [S^fflm&S ( m 

ft4) , &&ffi££ft0 «-fr^/wo Sftr*Sto!T&, ¥«Hfcb uffer (ft5) »c«t 

(ft i ) yMfc*« 

«#fl!7^J*7 5Ki|»(tt6) 2. 5 mL, J";-b'J> 0. 7 5 mL,Am 
phol i n e p H 3 - 1 0 ( B * • ? •/ K 7#7 h 'J -X (#) ) 0 . 25 
m L ^ tttf 5>;Q* 0.7 m L % 10% APS 35 « L, TEMED 5 » 

(ft 2 ) unumm 

0. 1 mL,Ampholine pH3-10 £5 uLiSttft&m 

JBLfco 20 

(ft 3 ) mmmmmm 

0. 1 %&mfti-Y 'J *A»«*JBi/»fco 

(ft 4 ) R§jgfflm« 

0. 0 6%'J V»>to 
(ft 5) Wffcb uffer 

62. 5 mM Tris-HCl (pH6. 8), 2. 3% SDS, 1 0 %>f U -t 'J 
>, 5% £-ME£^tf 0 
(ft 6 ) tftfFffl 7^'j^7 5 K*« 
7*«;*73K (ft) ) 9. 7 g, N, N_-^U>ar^J^7 

5 K (#) ) 0. 3 g*£trfii#ffl7* 'j^TS Kj§7fc*P!fiL, £ft so 

A3 ▼ 10% SDS-po 1 yac r y 1 ami d e electrophorsi 
s (PAGE) 

10% sds-p AGEfcftssu ftcwftufc****©*, m^m (*»*** 

(ftl) :2 0mA,^I^ (ft2) :4 0mA, running buffer. "T 
r i s - g 1 y c i n e b u f f e r (ft 3) ) fcffofco m*CJfcftj&7», ft**"* 
£^8i£L, transfer buffer (ft 4) £ J: U 5 2Itfo 

Cft 1 ) ***** 

7* «J*7? h y*fc»E 0.79 mL, 0. 5 M Tris-HCl (p H 6 to 
.8) 1. 2 5 raL, *f5'JQ* 2. 89 mL, 10% SDS 50 pi 
, 1 0%jft«*7V*-'>A (APS Iffiftif**!* m) ) 3 4 ^ L, N, N. N* 
, N' -rF7^JVifl^>y75>(TEMED:«MIII (#) ) 10 u I 

(ft 2) 

7^J)b7U^F-;MS 5. 3 mL, 1. 5 M Tr i s-HC 1 (pH8. 
8) 4 mL,Ml?';Q7X 6. 45 mL, 10% SDS 160 ^L, 10 
% APS 106 pi , TEMED 1 6 M L LTj^SS ltz 0 

(ft 3 ) Tris — glycine buffer 

2 5 mM Tris, 192 mM 7'Jy>, 0. 1% SDS *£tr 0 so 
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(ft 4) transfer buffer 

2 5 mM Tr i s, 1 92 mM J"JyV, 1 0 ? J - fr^ts 0 

W-fbL^y^^r-t 5 YyJ&KZ ij transfer buffer ^-C*°'; t^'Jf 
>v7^7t-7^ KR (PVDF : B*x^ K- (ft) ) n^Jf Lfc (1 00mA, 39$ffl 
) o fcW&Tfe, HI* 5%x*A 5 JU* *atr P B ST (ft 1 ) £fflv>T 1 7 -t 

> ^ L£ Q 7*n 7 * > ^|*7&, truG A P D mm (Biogenesis, Inc. 
)£ 1 i# PBST^ffli>T5M, 2Bft|U, ^T7^A'J7«7 

r^— tfsntt^f^ i gG (h + l) (-/v*if (m ) * 1 pbst 

£ffl«/>T5frlW> 3@flc^LJto 0. I M Tr i s (pH9. 5) £fflV>T5#ffl'J 
>XL/;t, CDP-Star (JBSi&ff ) Western Blot Chemilu 
minescence Reagent (NEN Life Science Prod 
u c t s , Inc.) T5 frMSiBTM h Lfc 0 -f >-t M£, 7 -f ;P 

A (Tvv-viv /U^-^-fx^T, (ft) ) K% fZo 
[0 0 5 4 ] 

2§*£H 1 K^to HI 1 V^Ltzli I MR- 3 2ffilll& (neuroblastom 
a) "Cli, Rtt7^V7*-AJ: l)*U6tt7>f V7i-A«^^/; e 
(ft 1 ) PBST 

50 mM NaH 2 P0 4 -2H 2 0(pH7.4),154 mM NaC I, 0. 
05% Tween 20 (ICN Biomedicals Inc. ) ^tfPBS 

7')^^»W<»^%ai (mRNAi) £fflg 
AIT total RNA ^tt&fciO-'DN a s e&S 

I MR - 3 2»^*bOt o t a 1 RNA^ffliBliTR I ZO L (£ftigffi) tft§£ M 
>\£ hnvxV (ft) ) *fflv>Tfrofc 0 SXLfcDNA*^»t4fc*, 4 0 ^gO 
total RNAv lXDNase buffer, 20 units RNase 
inhibitor (-7*'>y-> (t) ) , ^"^2 units D N a s e ( R 
T grade: - v mW-y (ft) ) i£bKJ&fo (100 ^L) *, 37t, 1 

7i/-*^DD*^Afti?:L> total RNA* 

A 2 ▼ RT-PCRj**flv^PrP m R N A <7>;f£tf} 

DN a s e&lLfc 2 /<g»total R N A * 6 5 5 tt*> fc 

*ife?&*PLfco ififc^Kli, 2 /igOtotal RNA, 1 x r e a c t i o n 
buffer, 0. 5 mM d NT P (- 7 *K> V- > (ft) ) , 2 . 5 /< M p r 
imer p (d T) , , (n->a • N77/^f ^ ?n (ft) ) , 44Hiran 
dam primer (d->j 'Nt^^to^ (ft)), 20 units 
RNase inhibitors 200 units M-MLV reverse 
transcriptase ( R e v e r S c r i p t I : — 7 # V V - > (ft) ) 
trKJfe»(2 0 ^L) £3 713, lWWKfc3*fc. gft&SC&ft, 9 5*C, 1S*W 
KUReverScr ipt I c D N A * f^S? L , 8 0 ft L<0«|5 

'J QtK^JQx., cDNAl«tL?t, PCRCIi, 5 ^LOcDNAS*, IXrea 
c t i o n buffer {-fu*1f (ft) ) , 0 . 2 mM d NT P, 1 . 5 mM 

MgCl 2 (7n># (ft) ) , l 7*7^-7- (Tvv-v A /H^f^xv 

X (ft) ) ^JrU-'O. 5 units Taq DNA polymerase (7"d^ 
if (ft) ) ZttrBLfoM ( 2 0 ^ L) *H«Lfc 0 v;tHM * ?- ( i cycl 
e r : B*'U* • 7 7 K 9^7 h 'J-X (ft) ) 9 4"C, 2^M<^i)Df,*l 

0, ^T9 4t • 3 0#M, 6 Ot • 3 0*3>ffl, 7 2 *C • lM^fffP r P It 2 2 

cycles, GAPDHtfl 7 cycle sfrv*, 7 2 t? 1 0 frMJDfiU DN 
ARM-tliBLfco PCR1* (2 0 /<L)^£>10 ^ L WL, -r:C6xDN 
A dye(ftl)£2 pi M£ L£^ > T^^frlS! L£ 0 
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^Xv-^tLTlOO b p <£>D N A Ladder (New England 

i^SSP ( 1 ° ° Vs r u n n 1 n « buffer :iXTAE) *ff o fc. fifty* 
[0 0 5 5] 

ttffl L/c 7? -^v- officii, Tti<7)k&t)-e&Z> 0 

PrP 

sense 5' -GCTAATGCCAGGCCAGTAAA-3' 

an H sense 5* -CAAGTCCCAGAAGCCTTTCA-3' 

GAPDH 

sense 5' -ACCACAGTCCATGCCATCAC-3' 

all t i sense 5' -TCCACCACCCTGTTGCTGTA-3' 

tt#*H2 Kvt« 
[ 0 0 5 6 ] 

(fel) 6XDNA dye 
(ft 2 ) 1 x T A E 

M ^J:°*^*^^*> (Tr i s :O^Dyx> (|*) ) 2 4 7 
g.*ft» 0.57 1 mL, 0. 5 M EDTA 1 mL*fi#L XT 

3 1 5 - 3 2 4 ( 1 9 8 6 ) fcfg*? *LTV»4, 

I MR- 3 2«(neu r o b 1 a s t o m a ) <Qttfrt)KA 1 7 2« (g| i 0 b 

^>^*0|&a* (mRNA*) tfflljgLfco ««*tt > y j * ✓ 

[ 0 0 5 7 ] 

[ 0 0 5 8 ] 

2 J J It 12 * < ^ g a p D h <om^ v 7 ; - 1 1 1 < * 

tens** 3 ] 

"«4^I DH mRNA ^ntisense o , i g o n u c 1 e o t i d e 

LU*. GAPDH mRNAOant i sense o 1 i g o n u c 1 e o t i d 7 
p h o s p h o r o t h i o a t e (GAPDH AS:77yti A^^x so 
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2 ft g4-h9^^7x^->3>KH-C**FuGENE6 (o->a • ^ 
O^nrr;^ (#) ) 6 ^ L t flffi U JM^OJMfcfciBitTJllHII&'s** Lfc 
o 4fcv Jtt^Ki LTs ens e SB^iJco o ligonucleotide phosp 
horothioate (GAPDH S ) *fflMftc*A Lfc fc0**fl Lfc. 

GAPDH AS 5' -CCCATGGTGTCTGAG-3' 

GAPDH S 5'-CTCAGACACCATGGG-3' 
A2V7*»;^>^ y*9%<n1&Uk (mRNAft) ^)iJS 

GAPDH A SSA4 8#MfcOfflfl&*ffi</>fcJW*Mi, ^jfeff 1 ^7*'J :* > * > A* ft 

mz+ (mRNAft) <o%&*nmfckmm~fiv£o 

[ 0 0 5 9 ] 

ifc, GAPDH ASOftt»«JKJt**Rfcl,TGAPDH S *#A LfcttMl, XO 1 
, 3>hD-*tLT, GAPDH AS*iD;tfcrt»ofcfflJI&Uov>T<>ra;»K:, 

v * > a * I iUs* oim* * iJ £ l /co 

[0 0 6 0] 

iKf**Bl3 t*1"o 
[0 0 6 I ] 

S3 bK*Sit4 X >) K, GAPDH A S *iDx JJU 3>Fn-* (GAPD 

H AS*«§ill) KJt«Lt\ »ttT-f V 7 * - Atf)iWLfc. 4*:, B3aC*J 
ftSJroK, J&ttttft* LTGAPDH S * ill x. fc it, •/ V * y * y * if 
? (PrP m R N A) OflUftli, fnf<bJHx.£^o (n> hn-;b) tHJ^coft 

tiotflWU GAPDH ASfciJDx.fcil'&fcH, 7" U * > 9 > R afxT- ( P 
rP mRNA) ^Sli^Wsnfc, 4iJ, 83 at, GAPDH m R N A *>* /? 
-act in mRNAIi, n> hn-;u-e&& 0 
[*ttfl 4 ] 

H e p G 2*SHJfetcr 7°V~)V*mA Kizm^m^mX L, tgf*Lfco St£MKov>T 
, 7*'J * > * M<D%$im (mRNAft) *, 1 O^'J * > * %<D%$L 

ft (mRNAft) W«SeHSBaLfc*ftt|S!«0*feKJ: fjWSeLJto tt**B4 

o 

[0 0 6 2 ] 

3 f 7 , l^-^*i0x.fe»^li, 7°') f&te^&m 

ftj& s WIWS*lfco El4^> GAPDH mRNAfiv z y h a- )IT°$>2> 0 

[0 0 6 3] 

*ftMo*a*tt^J:iitf, nolle, T£.%y*')*y*y^twmtt<ozfe8L*%Lfo-?i : >z. 

[0 0 6 4 ] 

♦ftwo^ »j *v9y*t ggmommK Ei$7'>)*y?y^? %cr>%m*wi 
m-r&ztwz, •?v*ym<o : ?Vit}*v/it:tttfitoKtim-?$>io fctxtf 

[0 0 6 5] 
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<160>6 
<210>1 
<211>2 0 
<212>DNA 
<213>th 

<400>GCTAATGCCA GGCCAGTAM 

<210>2 

<2U>2 0 

<212>DNA 

<213>t h 

<400>CAAGTCCCAG AAGCCTTTCA 

<210>3 

<211>2 0 

<212>DNA 

<213> t h 

<4O0>ACCACAGTCC ATCCCATCAC 

<210>4 

<211>2 0 

<212>DNA 

<213>th 

<400>TCCACCACCC TGTTGCTGTA 

<210>5 

<211> 1 5 

<212>DNA 

<213>t h 
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<4O0>CCCATGGTGT CTGAG 
<210>6 
<211> 1 5 
<212>DNA 
<213>k h 

<400>CTCAGACACC ATGGG 



[111] IMR-3 2»tA 1 7 2mH&*ft^tzt %<D®PlG A P D H<7>3&£i£* L/c 

[112] IMR-3 2«tA 1 7 2 *M& * ffl ^ l©P r P itte^HilSr^ U^r 

[i3l GAPDH antisense oligonucleotide (GAP 
DH AS) #AfcJ:*P r P 'M&-T<D%mk Q AP DH<V$kMKtttZ,%W fcjjSLfc*' 

[14] H e p G 2»Hfclt£ P r P&fg^Ol&SlfcXtf-f G A P D H#fMTESS!l ( 
d e p r e n y 1 ) Ufcr/i/***l!i5*o 



[12 1] 

fsoform acidic basic 



IMR-32 
A-172 F 




<H 1 lMR-32*flflS fcAl 72««ll= felt 5 &rtaAFDH<D|8&> 

[0 2] 



PrP mRNA 
GAPDH mRNA 




GAPDH V* 



[03] 

a. T98G 



PrP mRNA 
GAPDH mRNA 
p-actin mRNA 




b. 

isoform acidic basic 



control 
GAPDH AS 




<®3 GAPDH *S&\\Z±$>PtP&&=f-<7>%mt 
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[H4] 

deprenyi(M) 0 10' 5 10' 7 10 s 10* 10 10" 11 



PrP mRNA 




GAPDHmRNA P^J^T« 

GAPDHtt&fTl¥ffl(deprenyO0g8> 
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(Sl)Int.CI.' FI f"-73-F(##) 

A 6 I P 43/00 A 6 1 P 43/00 1 1 1 

C 1 2 N 15/09 C 1 2 N 15/00 A 

COIN 27/447 COIN 27/26 3 1 5 H 

GO I N 27/26 3 1 5 J 



F4-A(#^) 4B024 A/Ul CA04 CA12 HA11 HM7 

4B063 ON01 QQ08 QQ53 QR32 QR62 QS16 QS25 QS36 QX01 

4C084 AA13 AA17 NA14 2A152 2A162 2C022 

4C206 AA01 M02 FA09 M401 WKQ4 NA14 2A15 2A16 ZC02 



